A study is being conducted to identify factors that may affect results of usability evaluation techniques. Preliminary results based on eight subjects are described and then implications of the findings are discussed.
and Femandes [2] caution that results of usability tests, conducted in the software's country of origin, may not be valid internationally. The software must be tested in the target market to ensure that the software is acceptable and do not cause offence to the target community. One of the issues software developers will need to contend with is aspects of culture that may impact on usability testing. Methods that work in the West, e.g. the United States (US), may not work in other cultures [3] . For example, Fernandes [2] describes lessons learnt by Claris Corporation in Japan:
l "Questions regarding how comfortable or how much they "like" the product were removed because they involved feeling and emotion which are issues that the Japanese an: not accustomed to responding to.
l Japanese women spoke very softly. This put a huge premium on the quality of the microphone and where it was placed.
l Co-discovery techniques were used but they became problematic when people of differing status were put in the room together. In particular, women were found to talk very little when they were paired with a man." [2] .
In Singapore, a subject actually broke down and cried when testing the software [3] . However, during the post-test interview, the subject was very positive about the software. This behaviour is believed to be attributed to the Eastern culture whereby it is "considered culturally unacceptable to criticise the designer directly or openly, as this may cause the designers to lose face" [3] .
Thus, to ensure accurate usability tests' results, lessons from the above need to be taken into account. Otherwise, usability tests may add little to what is already known. Literature about cultural effects on usability techniques, such as the examples given, is sparse. This observation is quite surprising as US (the biggest exporters of software in the world) earns more than half of its revenue from outside the 74 US. For software to be successful, it is crucial to "know" your customers and potential users. Software developed and created for a particular locale would be potentially more successful than a generic product. As such, more studies need to be conducted to find out more about potential markets, One such potential market is the Asia Pacific region which accounted for US$1.4 billion of US personal application software sales in 1996, an increase of 22% over 1995 [4] . The fastest growing markets were China with 8 1% sales growth over 1995, Malaysia 42%, Japan 27%, Thailand 24% and Korea 13%. Further increase in these sales are expected in the future.
In this research, the study was conducted in Malaysia, the country of origin of the author. Malaysia has had a high economic growth rate of about 8% for the last decade and aims to achieve fully developed status by the year 2020. The Malaysian Government has also initiated the Multimedia Super Corridor (MSC), "a vehicle to attract world class technology-led companies to Malaysia, and to develop local industries.". Commercial software development in Malaysia comprises mainly in-house development. There is hardly any locally developed software applications for the public. One reason is that Malaysians are English literate and thus are likely to use the popular software applications from US.
RESEARCH QUESTlONS The aims of this research are to: identify the cultural factors that affect usability testing, examine how these cultural factors affect usability testing, and identify ways to improve usability testing by reducing the cultural effects. Furthermore, the author hopes to gain insights into software use by bilingual Malaysian users.
Results from this Malaysian study may be indicative of' results in other Asian countries as Malaysia shares similar cultural attributes with its neighbours.
METHOD
To identify the cultural factors that may affect usability testing, data collected in an experiment have been scrutinised. In the experiment, expert spreadsheet users who are staff members of a Malaysian university, completed a set of tasks in a spreadsheet with a Bahasa Melayu (Malaysia's national language) interface. During the experiment, the users were required to think aloud (described as probably the most valuable usability engineering method) [6] and the session tape recorded. Also, the subjects' interactions (keystrokes) were recorded by a logging algorithm in the DOCTORAL CONSORTIUM spreadsheet. Once the users have completed the tasks, they were asked to fill in a survey form known as the System Usability Scale (SUS). The SUS is identified as a "quick and dirty" method to gauge the users' response to the interface's usability [6] . Although the SUS is only ten-questions long, it correlates well with SUMI. A University of Cork study placed SUS correlation reliability of 0.8588 with SUM1 [6] . After completing the SUS, the subjects were asked three questions relating to the spreadsheet they have just used.
The log files will be used to assist the transcription of the think aloud sessions. The interview will also be transcribed. The data from all these sources including the SUS will be aggregated. A general framework of grounded theory [7] will be used in the data analysis to identify cultural factors that may exist in the experiment.
PROJECT STATUS AND INITIAL RESULTS Thus far, data of eight subjects have been transcribed and analysed. Preliminary results and analysis of these eight subjects are reported in a forthcoming paper.
Initial results suggest that one possible cultural factor is power distance. Power distance is "the extent to which the less powerful members of institutions and organisations within a country expect and accept that power is distributed unequally." [8] . Malaysia has been identified by Hofstede [8] as the country having the highest power distance. This means that Malaysians in general are willing to accept the fact of inequality in power as being normal. In a high power distance country, employees are "afraid" of their employers as employers wield powers such as the authority to fire employees.
As the spreadsheet used was a DOS spreadsheet (which did not support mouse use), a lot of negative comments were expected of the spreadsheet especially when all the users have been using Excel 5.0. However, only one of the subject was quite critical of the software. It was observed that subjects that were higher ranked (than the experimenter) were "harsher" in their negative comments. The negative comments made by the lower-ranked (compared to the experimenter) were more subtle. The SUS scores indicated either a neutral or favourable response. Only one subject gave a slightly negative score. These results correlate with the high power distance attribute whereby a person of higher status and power will be more likely to voice his or her feelings of discontent than one from the lower ranks as a higher ranked person would have less fear of retribution. Other possible cultural influences include familiarity of the experimenter to the subjects, and gender. One implication of this finding is that to obtain an honest appraisal of a user interface, an experimenter of the same status or lower may be required to conduct think aloud experiments.
Another interesting observation is that the subjects, in their think aloud and interviews, used predominantly English interspersed with Bahasa Melayu (this excludes any reference to parts of the software due to prompts or commands in Bahasa Melayu). This observation is probably due to the fact that Malaysians are bilingual (English and Bahasa Melayu). As such, it would be ideal to have usability testers fluent in the language of the users as this provides better opportunity for the users to use their native tongue. Forcing subjects to think aloud in a language other than their native tongue might impose further cognitive load. With this observation, future use of sound recognition software may require the use of both English and Bahasa Melayu dictionaries. This creates further challenges such as parsing of speech of mixed Bahasa Melayu and English.
FURTHER WORK A more in-depth analysis of eight subjects' data is being carried out. Experiments using other users are under way. It is hoped that outcome of the research will bring about an increased understanding of how culture may affect usability testing and also ensure more efficient usability testing with minimal cultural influence.
